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PolyU technology . _
supports moon landing ¢ -

A camera peinting system jointly
: developed by PolyU and the China
Academy of S'pace Technology

" d 1 TP P . ) (CAST) has euccessfully landed
dan eXp Oratl(),].'l. . i on the moon. The innovative lunar.
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“ the.University have also contributed
| to the moon landing mission.
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cientists at mission control held their
collective breath on 14 December 2013

in the Sinus Iridum ors ‘Bay of Rainbows’ at 44.1°
latitude north of the moon, marked the pmnacle of
national teehnological achievement and brought
with jt a local touch. ’

&

- ‘
Ohboard the probe was the camera pointing
system developed jointly by researchers at
PalyU and CAST,Ehe latest outcome of ongeing
collaboration between the two organizations.
Estdblished in 1968 with the late akrospace
scientist Qian Xuesensas its foun'ding president,
CAST is the most important research and
engineering base for China’s space flight missions.
Back in 2010, CAST signed an agreement with

LPolyU to estab“h the Joft Laboratory in
Precision Engineering for Space Applications, to
which it also dorated advanced gpace research
equipment. In April 2012, both parties signed
a pact to develop a space tool for p'ollecting
lunar rock samplgs in the third phase of China’s
lunar exploration programme. In March 2013,
PolyU further signed an agreement with CAST to
establish the Laboratory in Mechanics and

# Space Environment Engineering - the second joint
laboratory co-founded by both parties.
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when the Chang'e-8 lander touched down’
= smoothly on the moon. Ching's first moon Iandmg
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Being the first .Hong Kong made instrument

deployed-in the C'hin,ese lunar exploration .
- programme, the Camera Pointing System is

installed in the upper part of the lander. The
sophisticated space. tool ca.pab]e aof moving
through 120 degrees vertically and 350 degrees
sideway contrels the camera that has been

* capturing images of the moon’s surface and the

lander’s automated rover named Yutu, or Jade
Rabbit. At only 85 cm long, 27 cm wide, 16 c¢m
deep and we|gh|ng 2.8 kg, the system is an
engineering marvel.

Lead developer on thescaméra-paointing project
was Prof. Yung Kai-leung, AsSociaté Head of
PolyU’'s.Department of Industrial and Systems
Engineering. Prof."Yung has created inéenious
designs in, the spéce engineering field. The Mars
Rock Corer developed by Prof. Yung and his
expert partners for the European Space Agency’s
YEISS Exbress Mission in 2003 could grind, drill,
core and grip rock samples as though using
chopsUcks The team also designed “the Space
Holinser Forceps for the then MIR Space Station

and the soil preparation system for the Sino- o8

‘Russian Space Mission in 2011. All of these tools
were constructed in PolyU's Industrial Centre,

" where another member of the c‘améfa—pomting,

project team, Ir Dr Robert W.M. Tam, is Associate

" ‘Director.

L3

Prof. Yung explained that his team had manifold
concerns in the desig.n process for the camera
pointing system, and needed to spread stress
“evenly across the whole device by the optimal
use of material properties”. Théy dlso needed
to sélect materials very carefully. “We used a
number of awionic. materials”, he said, “because

‘we had to consider the combination of materials
*in terms of the coefficient of thermal expansion

as well as strength”. *

Other vital considerationsfor use in the avionic

environment were that “many materials do'not -
behave the same way as on Eafth with.respect

to the friction between them as well as chemical
compatibility with different types of lubrication”.
Prof. Yung recalled that lubricahts, in particular,
needed intensive research. The result was a
series ‘of lubricants selected for particular parts of
the system: “in-some places we had to use solid
lubricants,”and we had to use liquid as well as
lubrication paste for certain mechanisms”. )

-Historical mission in a place way out of reach -

Prof. Yung knows only too well that there is so

little margin for error in space engineering. Yet *

when images started reaching mission control in
Beijing the next day, the system had been proven
durable enough to work 384,400 kilometres away
in extreme temperatures at’one-sixth of Earth's
gravity. At the time he remarked that “I am getting
more confident that the device will be fine.” .

Prof Yung explained that the |mages showed
many big rocks in the landing area, which the Yutu
fover fortunately missed. Even so, the site was
rélatively smooth in lunar terms, thanks in large
part to the preparatory research of another Poly'U .
academic, Dr Wu Bo.
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We used a number of avionic
materials because we had to
consider the combination of materials
in terms of the coefficient of thermal
expansion as well as strength.
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1. (From left) Prof. Yung Kai-leung, Associate Head, Department af .
[ndustrial and Systems Engineering; Ir Dr Robert WM., Tam, Associate
Director, dndustrial Centre; Dr Wu.Bo, Assistant Professor, Department

,of Land Surveying aid Geo-Informatics; and Prof.-Ding Xiao-li, Chair
Professor and Head, Department of Land Survey/ng and Geo-Informatics.
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2. lr Dr Robert W.M. Tam exp/a/n/ng the operat/on of the camera ,OO/m‘/ng

system .
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Smoothing the way for
soft-landing

An Assistant Professor at the, Department of Land
Surveying and Geo-Informatics, Dr Wu devised
innovative lunar mapping techniques that were
instrumental in laying the groundwork for site
selection on the lunar surface. At the invitation

‘of CAST, Dr Wu and his team began working on a

project entitled “Chang’e-3 Lunar Probe — Lunar
Topographic Modelling and Analysis in Sinus Iridum
Area” in August 2012. »

» L]

The Sihus Iridum was chosen as the general landing

« ared for its flat surface, lack of large impact craters

and average slope of only 2.2 degrees. To narrow
down the possi.ble landing sites within the area,
the team used remote sensing data collected from
a range of sensors, including those aboard the
Chang’e-i lUnar orbiter, to create extremely precise,
high-resolution topographic models. They also
conducted detailed analyses of the terrain slope
and crater distribution information of the area and
several key candidate landing regions. -

PolyU Milestones / December 2013

3. 3D view of the landing site of Chang*es3 in the Sinus
Iridum or ‘Bay of Rainbows’.

}?%“i}%i‘ﬁiﬂl/ SE BB = ﬁ&iﬁl

4. Participating in the Chang’e-3 miss/on are members
from PolyU’s Department of Industridland Systems
Engineering, Industrial Centre and Department of
Land Surveying and Geo-Informatics.
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5. Dr Wu Bo introducing thé h/'gh-'prec/s/on lunar
mapping techniques.
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Dr Wu earlier‘received funding from the‘Ho\r)g Kong
Research Grants C1OlIJI'1Ci| for his research on multi-
source lunar remote.sensing data integration for
high-precision topographic fnodellihg. He developed
lunar mapping techniques by synergistically
integrating} lunar remote sensing imagery and laser
altimeter data, which laid a solid foundationdor the
work of topegraphic médelling and analysis of the

Chang’e-3 landing site.
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The two focal contributions to the lunar miésion's
success provide ample evidence of PolyU’s
commitment to developing practical knowledge
and applications for the benefit of humankind. In a
narrower sense, they eould also inspire the younger
gerieration to take up scientific careers. Prof. Yung
expressed‘ hope that local participation in the space

* mission could arouse greater interest in science

among local youngsters.

There will certainly be scope for involvement
in space exploration, and Prof. Yung himself is
preparmg for further work for the lunar mission. He

" has been appointed by the China National Space

&

Administration’s Lunar Exploration Program Center
as an Expert Member for the third phase of the lunar
exploration program. He will again collaborate with
mainland experts to develop a surface sampling and
packing system, drawing on his wealth of experience
in the area. It.will be China’s first space mission
to collect surface sampling from the moon. He is
also looking forward to exploring other avenues
of participation in Chinese space exploration, with
the view to developing new concepts that can
eventually be put to civilian use. Whether in space
or on Earth, science is afwayé onthe move. .
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